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e]f- s^l-af ^ -g-°J} SE^ ^ o\] ^.013}. 

Jl; ^71 tfl^ ^7>A]^ ^tM-* -fM -§-°« ^ 

£ 1 
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e)f- o]^}- ^12: u o v ^ {A METHOD OF PREPARING A 

POSITIVE ACTIVE MATERIAL FOR A LITHIUM SECONDARY BATTERY} 

^- ^>o|^-ol] M-Ef^ 

KHItf °l-§- ^r°>] 

* -iHI*MI*r ^^-i- °l-§-*Rr ^13°J 3# °1*> 31*1-8- ^l-^ 

21-2 



7>^^O.S elf- O^S] AVOJ ^ t£]7}- °o l 
f^l^H ^l^M, elf- ol-^o] o o t^ -g-^H ^°]/#E}€ a}.^ 

#-§-°fl ^7l cHiui^ll- 

elf- oi^> 3*10) -g-^- ell- #^r* ^--§-^53-°^, 3# ^-§r 

^}-§-% v ^ ^^HS (dendrite)^ ^o.^. ^ ^°\] ^ 3^ 

°1 StM^i 3# ^ <^ ^ Stt ^ ^711 « 

£]<H 7 >i oliq-. ^ , ^e^l^ ^"41711 #^ -g-^* ^7>Al 7] 71 

^-S7im-ol^.(chalcogenide) 3j-tH-°l ^>-g-El i 91°-^, ^ 
LiCo0 2 . LiMnA, LiNi0 2 , LiNi 1 - x Co x 0 2 (0<x<l) , LiMn0 2 ^ ^"Sj-l-S: 

°1 <^^-£lJL 5^. <#7] <&^r ^ LiMn 2 0 4 , LiMn0 2 ^ Mn7)l <#q- S^-aJ^r 

^SMJE ^ZL, ^ol wl ^-Tjofl cfl^V ^ ufl^ol oi^ l-^ol 

7l^ ^14, -g^o] *VcHr 7>^lJI fll}. LiCo0 2 ^r ^ *V ^71 £ 

-g: *t*l zie)ji JHrtb ^ ^-§: -SL°H, SonyA> f-<M ^sl-sH 

*1#£U SXtt ^l-^oluj-, 7>^o] til cf^-g- i«S]-JL 

LiNiO^r $H>H °<H- 7>^J" 5>ol M}^, 7H V ^ -§-^^1 £ 

*1 ^-§: *4eHU ^0.4 ^5>7l7f o. OJJ7 olc}. 
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°1 ^°fl A i ##^5.^ LiCo0 2 7> ^3- *1"§-=M. ^-B Sony°fl*i AlAl" 
1 ifl^l 5 f Sl^Q LiCoi-xAlA-1- Jfl^S*-^. A&TB^H^ Sn0 2 # S.^ 
LiCoOzl- 

3 #71 J^*} -f^V S->^ M-Ef^ ^ 7)^1-71 

4-§-*3-g: ^ 5^ ^# £*l-g- 

^-71 ^-^1- ^^7l ^sH , £ u s v ^^ ell- s^f-^ ^ -8-7] -g- 0 -^ BL 

^-#-§r A o V 7l -=-^ -8-71 -g-°-» £E^r ^ ^-g-^l" 3^ 
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<n> ol^V M. ^.g. ^ A^]^^ ^^^cf. 

<19> f^S) U o V ^^ ^efl ^12: tilJUl- -g-ol^>7ll 5>7j S. 

^ ^ ^-g-°-M ^# ^l^^l-^K^ei^ *fl2: 

o| ^E^S-^ -§-*»-§- ^7^ ^(-8-^ 80 lfl*l 100 

TC<HH 32^1 *i nHl*V 3-^:3. ^l^tV 3(^2: ^g). 1^1- I^Rr « 0 >^* 

s\. -§-o« ^ ^ ^ £ ^12: -§-71 tfloflA^ qJ^sJ-jS (one- 
shot process ^a]^- ^ °i^r u o v ^^-S. ^^o] ^V^-sfl^Hl 4^ 3*1] 3 -2.3. 

-R-71 £^ ^sfl H o^J±t} ^^^M) iS%^- ^ 5^. 
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<22> [S}-^ 1] 

<23> Li x Mni-yM' y A2 

<24> 2] 

<25> LixMni- y M'y02- z A 2 

<26> [S*-*H 3] 

<27> Li x Mn204- z A z 

<2S> 4] 

<29> L i x Mri2-yM 1 y A4 

<30> [sK v ^ 5] 

<31> Li x Mi- y M" y A2 

<32> 6] 

<33> Li x M02- z A 2 

<34> 7] 

<35> L i X N i i-yCo y 02- z A z 

<36> 8] 

<37> L i X N i i-y- z CoyM " t A« 

«38» 9] 



<39> Li x Ni i-y- z Co y M " zOi-a A a 

<40> [5r«H4 10] 

<4 1 > L i X N i i- y - z Mn y M ' z A a 

<42> [2}-^-^ 11] 

<43> L i X N i i- y - z Mn y M ' 2 02- a A a 

<44> (#7l ^°iH , 0.95 < x < 1.1, 0 < y < 0.5, 0 < z < 0.5, 0 < a < 2°)IL, 

M^r Ni Co°lJl, M'£- Al, Ni , Co, Cr, Fe, Mg, Sr, V, Sc, Y, La, Ce, Pr, 

Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Ac, Th, Pa, U, Np, Pu, Am, 

Cm, Bk, Cf, Es, Fm, Md, No, 3l LrS. °l-f-<H2! ^VM- 
°lJL, M"^r Al, Cr, Mn, Fe, Mg, Sr, V, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, 

Tb, Dy, Ho, Er, Tm, Yb, Lu, Ac, Th, Pa, U, Np, Pu, Am, Cm, Bk, Cf, Es, Fm, 

Md, No, ^ LrS. °]^-<H^l ?<HH *W °l A o v ^ ^ , Att 0, F, S ^ 

3£r <HttRV ^£ *1~§-% V t 91°-^, 3- ^%-*A°A ^1^ Mg, Al, Co, K, Na, Ca, 

Si, Ti, V, Sn, Ge, Ga, B, As Zr°l Q M - 

<47> -g-^^ ^1 2:« 0 ^-8: 4^-4 £cf. AV 7 ) ^ 0.7I -§-<5«£- ^4? 
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°fl ^12:^7^)-, o] ^^-o-o. ^Al^ *\}^ ^ 5a 4. -fM -g-ofl 

-g-*fl£]£r ^Efl^ ©1 ^-o>o] ^AVo| ^Alofl o^cx| A^S] + 

ojcf. cfl-i- -i-ol j£^.-§- JL^Kr -g-^ HB(OH) 2> B 2 0 3 , H 3 B0 3 ^* '*7l -§- 

A cM -g-<*i# ^ -H-7) -g-<3« -ff7l ^-nflS.^ nfl , 

^-7) ^ -8-71 -g-°2^ ^ nil^-Aj-o]^, ^-^ ofl-Hj-AVolJEL 5E^r ^ 

Si °^^a>o]h. -§-°« 0.5.^ Aldrich^MM ^WHfr 
H(tetraethylorthosilicate) -g-°-3 i&^r °H -g-*fl*M 

31 B^HI = £ aj ?fl o) e -§-oflol oicf. 

^-71 -g-^ ^ ^-g-*j A^*\ *\%% ^ ^ # 

^-A].olc ( v 2 o 5 ) f-o] ojcf. 

-g-?fl C£.^ -g-^ ^ -§-<>-» ^l^Al ^7fSl^ ^p, ^ o s ^Afol= , 
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^r<g, HL^r ^^Sj-#o] o t o o_ 7 f _g.ojj ^ ^-§-°-»<H] nfl^ 0 .1 50 ^ 

, ci uVe^sMl^r 1 ^^1 20 f^SH*}. A cM ^ ^Afo] = , ^. 

^ 5&tt ^-^^-S^#°] ^£7} 0.1 ^71 -g-«S« ^ 

^-Afol^, S^r ^^-S}-!-^ ^£71- 50 a:*}-*)-^ 3^4^ 

7p M-T- »>^*>^1 

71-g-oP cc^ ^ ^-§-^^1- e]# 3|.^-§-§- ^^"7H1 ^-Ojfl-C}. ZlHi C]~g- JilMVSl- 

°J (blowing) 7>i# ^°J*Hr tij-e^^cf. a o V 7 | 7 [iS^ CO2M- ^ 

°1 ^ 7}^^ £^ 0>^^ 7>^ -f-o] H]%^ 7 \^7\ aj-^^^Tll 

-§-« '^r ^"71 7>>r cflAi ^ ^-Efll- -8-*l^o.3.*| £ 2 ^ 

<53> ^-71 ^7j5L^r S)# ^#52). ^ $.7] -§-<* SE^ ^-§-<^-8: % ^th 

-fr^ -S^M (planetary mixer)* ^>-§-%v ^ 014. £ 2°fl Im^U} 
£^7l# q-Ej-iflfccK s. 2*1] l+eJ-VE £oj, ^ ±^ 7 ] a>h 1 

-i-ig.° 0 l 7>^o] 2J4i 7fif ^oJ^ JI) <* JI7 ^-711- -2-^ ^«;A]7J4. 
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^7) ^flS] A o V 7 ] ^ o. 7 ] -g-oW t£i, ^ ^-g-^-S: ^7] ^ # ^# 5. 
S^'S'H, ^ -B-71 -§-°J) SL^r ^ ^-§-°-»^ 2]^- -S-S. % 

- olcf. ^gflA^ Sll- ^ -fr7l -g-°J{ 2L^r 

^-g-^^r « V 7H1 -f-^t!- ^ 10 30 ^al^^Hpremixing)* 

A o V 7l ^^"71 i^S} -g-nflo] <£iaL# #o] ^ ol^ £51, *f 

#^*>7ll^ 50 100 °CS #7>^^ 3°1 tiV^sl-CK £51 f^7>^ 7f^^l- £ 

• <S<H*l =?tg aj^^-o. 10Q ^ 10 ()(rc<HH 1 Vfl*l 20*1 # ^is}- £-^7) 

"*HH ^^t^. 1^3 -&S7> ioor»i4 ^-o.'g a^ofl Avsi-i- 

<H^j1, lOOOr^cf ^o.^ Li 3 evaporation)^ ^^M, ^ 

^7l <^£l ^^^S ^ ^7l -g-°-» Hi^r ^ ^-g-°^°l ^#5. £ 

a^l ^f- #<>1 elf- sj-^-#°l Tfli^Cj-. 

*>-g-^ ^51 5SU, OH- £-^H ^Rr 3711- 3J°J"§T 5L°M ^.o 
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l) 

A1 _ol ^25.-^1-0)1= ^ 5g4 ofllMr 95g* ^tJ^Kn. ^^^H 5 ^ 
5.2] Al-ol^S5.#A>o)c _g.oH.j- ^)^5]-^cf(-§-oB ^2- 

#7] A1-c»14i^^^-a)-o1 c .g.oUofl LiCo0 2 ^ 50g^- -Pr^ *^-7)o)l ^-g- 

10 «.^> ofla)^^ ^A)s>5tcf. . 0)0^, a o v 7 ] o.^ ^^-71 ol] 71^1-i- 
a] , <iin^-7m #*fl 60°C2l ^^-Al^li, JH^l^ LiCo0 2 ^g" 

(one-shot <£<H*1 ^-8: ^3 -8-71.6(1 ^ ^, 6oor°iH 

^-711- o^^^v H7 ]l- ^ LiCo 0 2 £S>^-(^-^ -^^). 

(^*H 2) 

Al-°l^ = 5.^1-ol^. £l> 3g-§- °flfM: 97g°fl ^ 71-^1- JL H^sH 3 f^* ^ 
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r 



<66> (*]Alofl 3) 

<67> Al-°l:£ = 5.^>M- 0 lH ^ lg-§: °flfM- 99go\] %7}*}3L JE^VsH 1 ^ 

<68> 1) 

<69> A1-o1^HS.#a}o1j= ^ 5g _g. ofle^ 95 g ^] ^7>^J1 J2^-*M 5 ^ 

= -g-oflofl Nippon Chem^ LiCo0 2 (C-10) ^-^ 50g-g- ^ ^ 12^711- A]~g-^}- 
°i ej= 30^-# iH^A]^ LiCo0 2 Al-oli^^^-Afol^. -g-oflo] ^-^^Tfl 

^). £<H*1 100 ICS] 7i^7] oil ^ £^1^ n]^l^V 

<70> n] <i^e) -g-7]ofl rt-^. * 600 r A>o]ofl^ ^711- ^E)^ 

°J ^ ^ t> 3711- LiCo0 2 £^-§: S-SKK^ ^3). 

<7i> (alHofl 2) 

<72> A ! -oj^^^^Aj-ojc l g -§- ofl^.§. 99gofl ^7>S>J1 JE^M 1 f^* ^ 
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<73> 3) 

<74> Al-ol^H^-^-Aj-ol^. 3 g ^- ofl^-g. gygofl JH^}-^ 3 ^ 

<75> *H1 tiling) 10} 0 Q t^- •g-^.g- 7l|25}^ tHl # ^ 

7j-# ^ ^ A H1 1-8- 2^1^01 ^_2_h] aV^ofl, wlJE^l i-g- 7^1^:0] ^^.-s] 

^ «>^1^ ^ S^fl^ ^ ^^a]^ 94 : 3 : 3.2.S. *fl^€ 

<78> -g-^- Petoka^ MCF(mesocarbon fiber)^, ^^l*)^ 1 ® 1-^-2-2-} 

°1 = "KI^l- 96 : 4 f^«l3. N-°fl1i ^1-^^ -§-°lHl -§-^ 
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1800mAh^ ^1^*1-^4. 
<so> *fl^€ AHfofl af^ ig-g- a c v^ = t^sH -£ 3<>fl M- 

*b ^^17> A>ol^ofl rcfs jg^- ^ ^^7f tililafl ufl-o ^-§~g- 

<S2> at!", -E 4*JM ^ 5U^°1 , 121 o}-g-^. £X)7} «} 

<83> £ 3 ^ £ 42] ^^Hl ttfSf, ^^2) ^Ajaflo) ^ <£ 

J±4 5«J*M1 ^^1- ^ 5U-§-°fl 3 £.3. ^SM, ^-*] ^ 3*1^ -H- 

*1 ^ 3**1*2] ^-^ ^%>"Ol ^OH-^ *M1 -fr*]^ M^M"^ ^^H}JI 
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^ & <>1 , Al-oliS^S-Aj-ol^. ^-oflo] c^-o.^. £^£H ^ej*:, AloOs^ 

=l^:s} LiCoO^ ^-o] ^-^-oj) i*V^ 7 ] afl-^ofl _ Al2 0 3 ofl cq *V ^ 

+\o)lL -g-onol AI2O3S. ^s^jl, °1 Al 2 0 3 °fl ^Itt ^ *1*<J-°1 ^7>5l^ ^ 
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1] 

a) ^11- s}-^-!-^ ^ -fM -g-°* ^ ^^ v 7]ofl f-^l-ji; 

b) ^7} ^£1- ^7>A]^ £]# 3^#-§r ^ -B-71 -g-<* SE^r 

c) <2<H?1 all- ^ 

a)* -8- ^ « 0 ^. 

2] 

• 1] 

Li x Mni-yM' y A2 

[SJ-*H1 2] 
Li x Mni-yM' y 02- z A z 

[S^ 1 3] 
Li x Mn 2 04- z A z 

[^ai 4] 

L i x Mn2-yM 1 y A4 
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[sHQ-^ 5] 
Li x Mi- y M" y A2 

6] 

Li x M02- 2 A z 

7] 

Li x Nii- y COy02- z A 2 

s]. 

Li x Nii-y- z Co y M" 2 A a 
9] 

L i X N i i- y - z Co y M " 2 02- Q Aa 

'[3-*H4 10] 
LixNii-y-zMriyM'zAa 

11] 

L i X N i i- y - z Mn y M ' z 02- o A<, 

(>#7] *HH, 0.95 < x < 1.1, 0 < y < 0.5, 0 < z < 0.5, 0 < a < 2°}JL, 
M£- Ni SEfe Coo]JL, M'^r Al, Ni , Co, Cr, Fe, Mg, Sr, V, Sc, Y, La, Ce, Pr, 
Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Ac, Th, Pa, U, Np, Pu, Am, 
Cm, Bk, Cf, Es, Fm, Md, No, ^ LrS. o] =Loj;*l ^o\]^ f>}^ °}^2) Q± 
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o]JL, M"£r Al, Cr, Mn, Fe, Mg, Sr, V, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, 
Tb, Dy, Ho, Er. Tm, Yb, Lu, Ac, Th, Pa, U, Np, Pu, Am, Cm, Bk, Cf, Es, Fm, 
Md, No, ^ LrS. o)izo]*\ ^ofl^ ^HJjsi^ ^ 0 ]^<H Q±o)^ t A ^ 0, F, S ^ 

I^t^ 3] 
4] 

aflHMI &<H*I, #7l ^^-71^ -&^7l- 50 tfl*l ioo rs. -H-^l^^ u o v 

[3t^ 5] 

• ^ll^l $a°H, .^-7] ^ -FM -§-<*> ^ ^-g-^iflsl ^ > ^ <y- 
-^-Afo] j= , se^ ^1-^ 0.1 50 #^%°! o]^> 

W?-^ 6] 

*H5^-°fl ^"71 ^ $-7} -g-°» HL^ ^ ^-g-^^^ ^ 

*U*<H 5^1, ^"71 ^ -B-71 -g-°Jj 2^r ^ ^°A°) Mg, Al, Co, K, 
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Na, Ca, Si, Ti . Sn, V, Ge, Ga, B, As ^ ZrS °]^<H^ 5°IM ^3^r *>M- °1 
8] 

afll^MI 5a<>M, A eM I^tt 100 vfl^l 1000 t^H 4J*l*>fe H\2i ti o v 

9] 

*iiiiMi sa<H A i, i^^r i 20^1 # ^ ^ ^?hh ^a]^> 

^ 3<?1 X)i «o V ^. 
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^ (oneshot process) y 
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3] 
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